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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Hiroaki Matsumoto Conf. No.: 1887 

Serial No.: 10/756,392 Group Art Unit: No. 3683 

Filed: January 14, 2004 Examiner: Thomas Williams 

For: BRAKE CONTROL APPARATUS 

SUPPLEMENTAL TO THE SUPPLEMENTAL INFORMATION DISCLOSURE 
STATEMENT FILED ON MARCH 31, 2006 

Commissioner of Patents 

U.S. Patent and Trademark Office 

Customer Window, Mail Stop Amendment 

Randolph Building 

401 Dulany Street 

Alexandria, VA 22314 

Sir: 

Consistent with the Supplemental Information Disclosure Statement filed on 
March 31, 2006, the following are English language translations of the documents listed 
in the Supplemental information Disclosure Statement filed on March 31, 2006: 

(1) English language translation of publication entitled Study on Vehicle ABS (3 
sheets) which published on June 30, 1993. A copy of this publication is also enclosed 
with certain headings being translated into English; and 

(2) English language translation of publication entitled Performance of Vehicular 
Movement and Mechanism of Chassis (3 sheets) which published on September 10, 
1994. A copy of this publication is also enclosed with certain headings being translated 
into English. 
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Copies of documents (1) and (2) are enclosed. A completed copy of the PTO- 
1449 Form listing all of the above-listed documents is also enclosed. Accordingly, the 
Examiner is requested to consider documents (1) and (2) and to indicate such 
consideration by returning a signed initialed copy of the PTO-1449 form with the next 
official communication. 

Applicant submits that no additional fee is required as Applicant has submitted 
the required fee when Applicant filed the Supplemental Information Disclosure 
Statement filed on March 31, 2006. 

The Commissioner is hereby authorized to charge any additional fees concerning 

the application to Deposit Account No. 19-0089. 

Respectfully submitted, 


Hiroaki Matsumoto 



Andrew M. Calderon 
Registration No. 38,093 


April 13, 2006 

Greenblum & Bernstein, P.L.C. 
1950 Roland Clarke Place 
Reston, Virginia 20191 
Telephone: 703-716-1191 
Facsimile: 703-716-1180 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it contains a valid OMB control number. 
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("Study on Vehicle ABS") 

As Fig. 2-6 shows, the vehicle undergoes a movement which is a combination of 

the above described two phenomena, in other words, regardiess of driver's steering, 
the vehicle slides along a tangential direction of the curb while spinning irregularly. 

As described above, although it is possible to effectively stop a vehicle by 
braking with a suitable strength, over-braking can lock up the wheels, which is the 
largest cause for various dangerous vehicle movements. Therefore, a driver must 
always be careful to avoid locking up the wheels by braking according to road and 
driving conditions, such as a freezing road, a snowy road, a graveled road, a rough 
road, a wet road, a dry road, a straight road, a curb, the speed of the vehicle, 
steering, and the like. 

2.1.2. Shifting of load 

The weight of a vehicle is supported by the wheels. Therefore, as shown in 
Fig. 2-7, a vertical force, called a tire load, acts on the contact area of a tire and the 
road surface. Because of a braking force due to braking and an inertia force (mass * 
acceleration/deacceleration), which acts on the center of gravity of the vehicle due to 
a centrifugal force when cornering, the tire load changes as follows. 

(1) Change due to braking 

A braking force generated by braking is expressed as a product of a tireload 
and a friction coefficient. A vehicle reduces speed at a rate proportional to a sum of 
braking forces. An inertia force, which is the same in magnitude as the sum of the 
braking forces, but in an opposite direction, i.e., in the driving direction, acts on the 
center of gravity of the vehicle. Therefore, a torque is generated, which tends to 
plunge the vehicle forward, resulting in an increase of AW b in tire load for front 
wheels and a decrease of AW b in tire load for rear wheels. 
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Hisao NAGATSUMA 
Born in 1946. 

Joined Japan ABS Co., Ltd. in 1988. 

Currently, conducting ABS/ASR software development and design, as a department 
chief for the Software Design Department in the Electronics Design Division. 

Hideo KIGOSHI 
Born in 1947. 

Joined Nippon Air Brake Co., Ltd. {now Nabco) in 1970. Conducted development, 
design, and system development of vehicle ABS actuators. 
Currently, conducting commercial vehicle ABS/ASR development and design, as a 
general manager for the Second Development Department in the Automobile 
Technology Division. 

Yasuo SAMATSU 
Born in 1952. 

Joined Japan ABS Co., Ltd. in 1985. 

Currently, conducting ABS/ASR actuator development and design, as a department 
chief for the First Equipment Design Department in the Technology Division. 

Yoshifumi AKAKABE 
Born in 1954. 

Joined Japan ABS Co., Ltd. in 1985. 

Currently, conducting patent and technology management, as a department chief for 
the Management Department in the Technology Division. 
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"Study on Vehicle ABS" 
June 30, 1993, first print 
May 30, 1997, second print 
Author: Japan ABS Co., Ltd. 
Publisher: Teiji ISHiKAWA 
Printer: Shinnihon Printing Inc. 
Cover printer: Tamai Bijutsu Co., Ltd. 
Binder: Kyouei Seihon Co., Ltd. 
Publisher: Sankaido Publishing Co., Ltd. 
5-5-18 Hongo, Bunkyo-Ku, Tokyo 
Telephone: Tokyo (3816) 1617 (business) 
Transfer: 00140-3-194982 
Postal code: 113 
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(Takaaki UNO) 

Therefore, load on front wheels increases from 700 kg to 780 kg, while load on 
rear wheels decreases from 700 kg to 620 kg. As a result, according to load 
dependency of the cornering force, the cornering force of the front wheels increases, 
while the cornering force of the rear wheels decreases. This gives rise to a yaw 
moment as shown in Fig. 3-31(2), which causes the vehicle to spin. How should 
such a situation be handled? 

There is only one thing a driver can do: brake and, at the same time, quickly 
turn the steering wheel back, so as to make the cornering force of the front wheels 
the same as the rear wheels, thereby avoiding a spin for the moment (Fig. 3-31(3)). 
However, there are not so many people capable of doing such steering at once. 
Mostly, a driver simply clings to the steering wheel and trusts to luck. Therefore, it is 
necessary to make improvement on the vehicle side. 

b) Stability improvement using a suspension property 

As an improvement using a suspension property, a general measure is a "toe- 
control" method. Specifically, the yaw moment shown in Fig. 3-31(2) can be reduced 
by making front wheels toe-out and rear wheels toe-in (Fig. 3-31(4)). 

As a recent general trend, the toe-in property of the rear wheels arises in 
response to a longitudinal force applied to the suspension when braking, i.e., a so- 
called "longitudinal force compliance steer." On the other hand, the toe-out property 
of the front wheels is realized by combining the longitudinal force compliance steer" 
and a "roll steer" that utilizes a dive (a plunge-forward posture of the vehicle) caused 
by braking, i.e., a "bound stroke." 

However, in order to ensure braking stability, properly maintaining such 
suspension property alone is insufficient As another important element, it is 
necessary to properly maintain braking force distribution between front and rear 
wheels. This subject will be introduced in section 1 of chapter 6. As a measure of 
further improving braking stability, there is a case where an LSD (Limited Slip 
Differential) property is used. This subject will be discussed in section 3 of chapter 6. 

3-5 Vehicle posture control 
(1) Vehicle posture control 
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Tilting backward at a sudden acceleration, tilting forward at braking, and 
making a large roll during a cornering are general images of dynamic posture 
changes of a vehicle. These posture changes of a vehicle appear to be natural, 
considering a longitudinal load shift due to inertia force caused by starting or braking, 
and lateral load shift due to a centrifugal force. 


Takaaki UNO 

Born in Kyoto in 1955. Completed master's program in engineering in the graduate 
school of the University of Tokyo. Joined Nissan Motor Co., Ltd. in 1981; in charge 
of Fairlady Z and Skyline suspension design and HICAS design. From 1992, in 
charge of vehicle chassis planning and suspension design. Currently, conducting FR 
vehicle chassis planning and suspension design, as a Chief for the First Chassis 
Design Section in the First Vehicle Design Department of the First Product 
Development Division. Main awards include Award of Society of Automotive 
Engineers of Japan for HICAS development and SAE Arch T. Colweil Merit Award of 
America for multi-link suspension development. 


"Vehicle kinematic performance and chassis mechanism" 

First edition published on September 10, 1994. 

Fourth print published on October 1, 1997. 

Author: Takaaki UNO 

Publisher: Keiji OZAKI 

Publisher: Grand Prix Publishing 

3-banchi, Fukoromachi, Shinjuku-ku, Tokyo 162 
Telephone: 03-3235-3531 (representative) 
Transfer: 00160-2-14691 

Printer: Global Press Co., Ltd. / Tamai Bijutsu Co., Ltd. 

Binder: Echigodo Seihon Co., Ltd. 
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